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enzyme activity requires well-trained personnel. The organoleptic ex-
amination of specific foods including milk, meat, and poultry, but par-
ticularly raw fish and other seafoods, can be a most valuable tool to
determine the degree of quality deterioration by microbial activity. If off-
odors of microbial origin are perceptible, then counts are high and the
product should be rejected.

Dye or Indicator Reduction Time

Attempts have been made to use oxidation-reduction indicators (dyes)
for estimating the microbial quality of various foods such as milk, meat,
poultry, seafoods, and vegetables (Bush, 1970). Present use of these dyes
is restricted to the milk industry where they are used for classifying certain
manufacturing milks into grades (APHA, 1978) and in rapid tests to
estimate the potential shelf-life of freshly pasteurized milk (Broitman et
al., 1958; Parmelee, 1974). The application of dye reduction tests to foods
other than milk usually has not been successful because naturally present
reducing enzymes and agents interfere with the dye reduction pattern.
Comparisons of reduction times in milk with estimates of bacterial pop-
ulations by the agar plate method and other tests have demonstrated that
reduction times are, in general, inversely related to the initial bacterial
content of the sample. Dye reduction tests provide only estimates of
bacterial activity, as reduction times are influenced not only by bacterial
numbers but also by the growth phase of the bacteria at time of testing
and by the types present. With improvements in milk quality resulting in
lower bacterial counts, reduction tests have become less applicable for
quality evaluation of raw milk. Results of oxidation-reduction tests on
pasteurized milk can be used by the processor as guidelines for estimation
of the potential shelf-life of freshly pasteurized milk. Simple, practical
dye reduction methods are available (APHA, 1978).

pH

The pH of some foods changes as a result of microbial activity; con-
sequently, pH measurements have been applied to determine the degree
of quality deterioration. The pH of fish and shrimp increases during storage
because of the production of ammonia and amines by microbial and tissue
enzyme activity. The pH of molluscs, on the other hand, decreases during
spoilage. Microbial activity results in the production of basic substances
in refrigerated ground meat stored under aerobic conditions (Shelef and
Jay, 1970). However, changes in pH because of microbial activity vary
with conditions such as nature of the food (available substrate for microbial